T. corlissi diverged from the base of the lineage that included T. thermophila.
Introduction
The phylum Ciliophora Doflein, 190 1 contains a very diverse assemblage of protists with some 8,000 species (Lynn and Corliss 199 1). The evolution of these ciliated protists has been of interest to ciliatologists and evolutionary biologists because of the complexity of their cytoarchitecture, diverse morphology, and physiology (Corliss 1979) . Within the phylum, parasitic lineages with closely related free-living relatives have arisen in several major groups: the Vestibuliferida (class Litostomatea); the Rhynchodida (class Phyllopharyngea); and the Hymenostomatida (class Oligohymenophorea). Within the hymenostomatida, there are numerous obligate and facultative parasites (Corliss 1979) . Probably, the most well known is the obligate fish parasite "Ich" or Ichthyophthirius multiJiliis Fouquet, 1876, and to a much lesser extent its close relative, the facultative parasite, Ophryoglena catenula Savoie, 1966 . These two genera are histophagous, exhibit polymorphic life histories, reproduce by palintomy, and possess the organelle of Lieberktihn.
Since a number of taxa throughout the phylum Ciliophora also exhibit polymorphic lifestyles, reproduce by palintomy, and are histophagous, these features cannot be used to substantiate Ophryoglena and Ichthyophthirius as members of a monophyletic group, the Ophryoglenina.
Only the reniform organelle of Lieberktihn can be used as a synapomorphy for the Ophryoglenina. Evidence has been presented ( Lynn et al. 199 Thompson, 1955 , were sequenced to examine the relationships within the subclass Hymenostomatia and to test the monophyly of the Ophryoglenina. 
Material and Methods

Source of Samples
DNA Extraction and Nucleotide Sequencing
Extraction and purification of bulk nucleic acids were performed using the protocols described elsewhere (Lynn and Sogin 1988) . Universal SSrRNA primers (Medlin et al. 1988) Elwood et al. 1985 ) and a pBluescript primer were required to sequence the SSrRNA gene in the forward direction.
Sequencing reactions were run using a Sequagel 6% acrylamide solution (National Diagnostics, Atlanta, Georgia).
Phylogenetic Analysis
Sequences were globally aligned using the program, ALIGN ( Scientific and Educational Software), and further refined by eye. Regions that could not be unambiguously aligned were omitted. Most researchers recommend manual alignment and the elimination of hypervariable regions from the data set since alignments for these regions remain arbitrary (Swofford and Olsen 1990; Chapman and Buchheim 199 1) . For comparisons of 18 sequences within the subclass Hymenostomatia, the alignment set was reduced to 1,824 sites, of which 127 sites were phylogenetically informative. For distance-matrix methods, sequences with large insertions opposite contiguous gaps were assumed to be caused by a small number of events rather than assuming that each nucleotide was an individual insertion event. Therefore, as a conservative approach, only the first five nucleotides of a long insertion were counted ( McCarroll et al. 1983; Elwood et al. 1985; Greenwood et al. 199 1 a, 1991b ).
Since Paramecium is closely related to but not within the subclass Hymenostomatia, it was used as an outgroup for phylogenetic relationships (Watrous and Wheeler 198 1; Maddison et al. 1984) . PHYLIP (Felsenstein 1993) parsimony program, DNAPARS, was used to find the most parsimonious trees. Sequences were randomly entered using the jumble option 12 times prior to tree construction.
The parsimony data set was bootstrap resampled 500 times.
Sequence similarity and evolutionary distances between pairs of nucleotide sequences were determined using the Jukes and Cantor ( 1969) model, and a distance-matrix tree was constructed using the Fitch and Margoliash ( 1967 ) additive tree method.
Results
The lengths of the complete SSrRNA gene were as within one subgroup, were the only differences among these three parsimonious trees. There was no shuffling of taxa between the two main groups. The distance-matrix tree of the class Oligohymenophorea ( fig. 2) fig. 1) provides good support for this phylogeny over the one proposed by Preparata et al. ( 1989) . Moreover, analysis of the intergenic region between histones H311 and H411 shows Glaucoma to be a sister group to the tetrahymenids (Brunk et al. 1990 ). Shifting ditypic site analyses are dependent on the species being compared, and the method used to align those sequences for this type of analysis appears problematic and may produce erroneous phylogenies. A recent and more extensive study by Sadler and Brunk ( 1992) examined the phylogenetic relationships among 29 species of Tetrahymena (including all 13 species used in the present study) based on sequences from the intergenic region between histones H311 and H411 and the 5' ends of both genes. Using maximum parsimony with bootstrap resampling and distancematrix methods, the parsimony tree displayed by Sadler and Brunk ( 1992) 
